Systemic delivery and preclinical evaluation of Au nanoparticle containing beta-lapachone for radiosensitization.
Effective delivery of radiosensitizer to target tumor cells, causing preferentially increased tumor cytotoxicity, while simultaneously minimizing damage to healthy cells around the tumor, is an ideal strategy for the improvement of radiotherapeutic efficacy against human cancer. We aimed to enhance radiotherapeutic efficacy by using biocompatible gold nanoparticles (AuNP) as a vehicle for systemic delivery of ss-lapachone (lap). Lap is a novel anticancer agent displaying potent cytotoxicity against cancer cells expressing NAD(P)H:quinone oxidoreductase-1 enzyme (NQO1). Although lap is expected to be a very promising radiosensitizer, its poor solubility and non-specific distribution obstruct preclinical evaluation and clinical application. In this study, the property of AuNPs carrying lap (AuNPs/lap) for active-targeting tumor cells and improving in vivo radiotherapeutic efficacy was evaluated. Murine monoclonal anti-EGFR antibody was conjugated to the AuNPs/lap as a ligand for active targeting. The active tumor-targeting property of AuNPs/lap conjugating anti-EGFR antibody was validated in vitro experiments using cell lines expressing EGFR at different levels. In mice bearing xenograft human tumors, the intravenous injection of AuNPs/lap exhibited highly enhanced radiotherapeutic efficacy. AuNPs/lap offers a new modality for improvement of radiotherapeutic efficacy and feasibility of further clinical application for human cancer treatment.